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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the method of covering a gaseous-phase synthetic-diamond film with the still 
more detailed high adhesion force on a processed substrate about the covering method of the diamond film to a processed 
substrate, a diamond ~ a carbonaceous (C) allotrope -- it is - the so-called diamond structure - being shown ~ Vickers hardness 

- 10,000kg/mm2 -- large ~ moreover, thermal conductivity - 2000 W/mK Acoustic velocity which is markedly alike compared 
with other materials, is excellent and spreads bulk Compared with 18,000m /, and s and other materials, it is markedly alike and 
has the features, such as being quick. 

[0002] Therefore, various kinds of uses are examined using this property. For example, the use to the edge and the byte of a drill 
and the use as wear-resistant coating are considered using the thing with a high degree of hardness. 

[0003] Moreover, a thing with high thermal conductivity is used and it is the heat sink (Heat-sink) of a semiconductor device. The 
use as a component can be considered and utilization to the diaphragm of a loudspeaker etc. is advanced using acoustic velocity 
being quick. 
[0004] 

[Description of the Prior Art] It is well known that there are a high-pressure synthesis method and a low voltage synthesis method 
as a synthesis method of a diamond film. Although a high-pressure synthesis method is a method suitable for raising a large-sized 
single crystal, it has the problem which says that equipment becomes large-scale in order to require elevated-temperature high 
pressure, and a growth rate is remarkably slow and cost becomes high for the reason, and is not fit for device formation. 
[0005] On the other hand, there are various kinds of methods, such as the heat filament method, a combustion flame method, a 
microwave plasma vapor growth (omitting microwave plasma CVD method), and DC plasma jet CVD, in a low voltage synthesis 
method, and all can grow up a diamond film in the form of a microcrystal on a processed substrate. 

[0006] the microwave (mu wave) which generates a microwave plasma CVD method from a magnetron etc. here - a waveguide 

- a plasma generating room ~ leading ~ methane (CH4) etc. ~ it is the method of making the source gas which consists of a 
hydrocarbon decomposing and plasma-izing, and a carbon radical serving as a diamond by leading on the processed substrate 
which is having this heated, and growing up a microcrystal 

[0007] moreover, DC plasma jet CVD — between an anode plate and cathode to hydrogen (H2), and a hydrocarbon ~ for 
example, - While supplying mixed gas with CH4 to a reaction chamber, when produce arc discharge between anode plate 
cathode where it operated the exhaust air system and the inside of a reaction chamber is held to a low vacuum, and it makes mixed 
gas decompose and it is made to plasma-ize, plasma jet including carbon plasma is the method of growing up the diamond film 
which collides with a processed substrate and consists of a microcrystal. 

[0008] Although a diamond film can be grown up on a processed substrate by the plasma CVD method like the above-mentioned, 
there is a problem which says that adhesion with a processed substrate is not good in a plasma CVD method. 
[0009] The ** ground side which prepares interlayers, such as a ** carbide layer, on a processed substrate as a method of raising 
the adhesion force with the substrate of the diamond film grown up by CVD is made into irregularity, and the method of using an 
anchor effect is tried. 

[0010] namely, - the method of the above-mentioned ** - a tungsten carbide (WC) and molybdenum carbide (MoC) etc. - the 
good result is not obtained, although the interlayer which a chemical affinity with a diamond becomes from strong carbide is 
prepared and improvement in the adhesion force is aimed at 

[001 1] Moreover, by the method of **, the conventional CVD has karyogenesis density and a low membrane formation speed, 
and it is difficult even for thickness to the extent that the irregularity of a ground side is buried for the reason and sufficient anchor 
effect is demonstrated to grow up a diamond film, and has not resulted in utilization. 
[0012] 

[Problem(s) to be Solved by the Invention] Although the adhesion force of the diamond film and substrate which grew although 
the diamond film could be grown up by the remarkable growth rate on the processed substrate by CVD is weak and the improving 
method is variously tried as described above, it has still come to succeed. 

[0013] Therefore, in case this invention grows up a diamond film on a substrate by the plasma CVD method, it aims at raising the 

adhesion force of the grown-up diamond film and the grown-up substrate. 

[0014] 
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[Means for Solving the Problem] If this invention is followed, voidage will form 5 - 30% of thermal-spraying film as an interlayer 
on the processed substrate into which a diamond film is grown up, and the covering method of the diamond film characterized by 
making this interlayer do the vapor growth of the diamond film will be offered. 

[0015] If this invention is followed, by carrying out thermal spraying of the mixed-powder end of low melting point material and a 
refractory material on a processed substrate, and making a thermal- spraying film front face distribute the thermal- spraying 
material of a high-melting point in the shape of a particle, irregularity will be prepared in the front face and the covering method 
of the diamond film characterized by carrying out the vapor growth of the diamond film on it will be offered. 
[0016] If this invention is followed, the covering method of the diamond film characterized by carrying out blast processing of the 
front face of the processed substrate into which a diamond film is grown up, and making the blast processing side carry out 
gaseous-phase composition of the diamond film will be offered. 
[0017] 

[Function] The first mode of this invention forms thinly the thermal-spraying film 2 with fine irregularity on a substrate 1 , as 
shown in drawing 1 , and it grows up the diamond film 3 by C VD on this. 

[0018] By the usual thermal spraying, although a flat film is obtained, this invention carries out karyogenesis of the diamond also 
into the crevice of this thermal-spraying film using a thermal-spraying film with 5 - 30% of fine irregularity, voidage grows up it 
here, and a diamond film is firmly combined by the anchor effect. 

[0019] Since according to the result of an experiment the intensity of the thermal-spraying film itself will fall here if there is too 
little surface irregularity, a good anchor effect cannot be obtained, if there is less voidage than 5%, and 30% is exceeded, it is not 
desirable. 

[0020] Next, if the material same as thermal-spraying material which forms the thermal-spraying film 2 as a substrate 1 is used, 
although adhesion with a substrate 1 and the thermal-spraying film 2 is well ideal a substrate 1 ~ iron (Fe) and nickel (nickel) 
Cobalt (Co) Chromium (Cr) etc. — carbon (C), in consisting of material it dissolves and a diamond cannot grow up to be easily as 
thermal-spraying material ~ a tungsten (W) and molybdenum (Mo) etc. — if material is used, a diamond can be grown up with 
sufficient adhesion As an example of other thermal-spraying material, Cu, Ti, Nb, aluminum 203, and Zr02 can be raised. 
[0021] Moreover, thermal stress can be eased if it constitutes a thermal-spraying layer using the material which has a middle 
coefficient of thermal expansion as a component of a thermal-spraying layer in using material which a diamond and a coefficient 
of thermal expansion are large as a substrate, and is different. Moreover, if it does not come out of a thermal-spraying film further 
in this case and considers as the composition of two or more layers, the influence of thermal stress can be eased further. In 
addition, in order to heighten an anchor effect, it is required to improve the karyogenesis density of the diamond in a 
thermal-spraying film front face, and after processing by damaging on the front face of a thermal-spraying film, it is desirable to 
perform CVD growth of a diamond. 

[0022] By forming an irregular layer in a substrate front face by thermal spraying in the second mode of this invention, and 
growing up a diamond film on it like the above-mentioned They are karyogenesis and the thing which is grown up and uses a 
diamond film as a joint ** plug firmly with a ground substrate by the anchor effect about a diamond also in this thermal-spraying 
interlayer's crevice. Thermal-spraying powder is specifically made into the mixture of the material of the low melting point, and 
the material of a high-melting point, it is making it refractory-material powder exist in the inside of a thermal-spraying film, and a 
front face in the shape of a particle, the irregularity of the front face of a thermal-spraying film is emphasized, and a high anchor 
effect is obtained. 

[0023] In 4, a high-melting point thermal-spraying material particle and 7 show low melting point thermal-spraying material, and, 
as for a ground substrate and 5, 8 shows [ in / drawing / drawing 2 shows the structure of the cross section of the diamond 
covering film by the second mode of this invention, and ] a diamond film, as for a thermal-spraying film and 6. 
[0024] In the second mode of this invention, when a diamond enters the crevice of thermal-spraying film 5 front face, a diamond 
film is firmly pasted up with a ground substrate by the anchor effect. The internal organization of a thermal-spraying film and 
surface structure are important here. Usually, in thermal spraying, the thermal- spraying powder fused at the elevated temperature 
of plasma serves as a drop, and it collides with a substrate front face, and a drop carries out flat, spreads there, and a film is 
formed. It becomes a precise film and surface smoothness is so high that oblateness is high. As for a low and a film, oblateness 
serves as porous one, and surface irregularity becomes large. Therefore, in order to heighten an anchor effect, when it is going to 
enlarge irregularity of a thermal-spraying film front face, a film has a possibility that may become porous and intensity may fall. 
[0025] this invention solves such a trouble, is precise and forms a thermal-spraying film with surface large irregularity. It is 
specifically carrying out thermal spraying of the powder 6 of a high-melting point, and the powder 7 of the low melting point 
simultaneously, and making the thermal-spraying film of the low melting point material 7 distribute the high-melting point 
material 6 in the shape of a particle, is what acquired the state where the high-melting point material particle 6 protruded on the 
front face while obtaining the precise thermal-spraying film and where irregularity was large, and is **. 
[0026] Furthermore, after thermal-spraying film formation, when only surface low melting point material removes only 
high-melting point material by etching, surface irregularity becomes still larger and is convenient. 

[0027] Thermal-spraying material is the temperature at the time of diamond composition, (more than 600 **) Metal which is easy 
to dissolve carbon although what thing may be used in principle as long as it is stable s (Fe, nickel, Co, Cr, etc.) It is not so 
desirable. If desirable thermal-spraying material is illustrated in order of the low of the melting point, they will be aluminum, Cu, 
Si, Nb, Ti, Mo, W, Si02, aluminum 203, Zr02 and SiC, WC, Mo2C, etc. 

[0028] Thermal-spraying powder is (A) of drawing 3 . It is good not to be that with which the low melting point material powder 
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7 and the high-melting point material powder 6 were mixed so that it may be shown, and it is (B) of drawing 3 rather. So that it 
may be shown The powder by which the high-melting point material powder 6 is distributed and made into the low melting point 
material 7, and (C) of drawing 3 The powder with which the low melting point material particle 7 and the high-melting point 
material particle 6 condense uniformly, and are an aggregated particle is more desirable in respect of powder supply so that it may 
be shown. Thermal-spraying material can also use three kinds or the material beyond it from which the low melting point, and not 
only two kinds of high-melting points but the melting point differ. Furthermore, the low melting point thermal- spraying material 7 
has the still higher adhesion between a substrate 4 and the thermal-spraying film 5 in it being the same material as a substrate 4, 
and is convenient to the purpose of this invention. 

[0029] The adhesion of a substrate 4 and the thermal-spraying film 5 can be further raised by carrying out blast processing of the 
front face of a substrate 4 like the usual thermal spraying. 

[0030] If a substrate chooses other materials as thermal-spraying material in the case of the material (for example, Fe, nickel, Co, 
Cr, etc. which are easy to dissolve carbon) a diamond cannot grow up to be easily, a diamond can be grown up with adhesion 
sufficient also on the substrate which such a diamond cannot form easily. Furthermore, when a substrate is the material into which 
a coefficient of thermal expansion differs from a diamond greatly, thermal stress can be made to ease by having a coefficient of 
thermal expansion between a diamond and substrate material for a thermal-spraying layer. In addition, the multilayer structure 
from which not only a monostromatic but composition and material differ is sufficient as a thermal-spraying layer. 
[003 1 ] Since it is important to make high karyogenesis density of the diamond in a thermal-spraying film front face in order to 
heighten an anchor effect, before producing a diamond, it is desirable to damage and process on a thermal-spraying film front 
face. 

[0032] Like the above-mentioned, it is going to combine a diamond film with a substrate firmly in the third mode of this invention 
by growing up a diamond film, after carrying out blast processing of the substrate front face. 

[0033] By the surface treatment method performed in order to usually raise the adhesion of a thermal-spraying film and a 
substrate as pretreatment of thermal spraying with blast processing in this invention, diamond powder, The powder which made 
the main material nitride powder, carbide powder, charcoal nitrogen ghost powder, and such mixture, especially silicon carbide 
(SiC) Tungsten carbide (WC) etc. - abrasives are thrown at a substrate front face at high speed, fine irregularity is formed in the 
front face, and the adhesion of a thermal- spraying film and a substrate is raised by the anchor effect this invention tends to apply 
this blast processing to diamond film covering, and tends to acquire the high adhesion force by the anchor effect. Moreover, since 
the blemish and defect which were introduced into the substrate front face by blast processing serve as a karyogenesis site of a 
diamond, they raise the karyogenesis density of a diamond, and they become the effect which raises adhesion too. 
[0034] Since it is important for a base-material front face to generate the nucleus of a diamond by uniformly high density in order 
to heighten an anchor effect, before producing a diamond, you may perform surface treatment for raising karyogenesis density 
further. Such surface treatment can give a detailed blemish on a substrate front face by immersing a substrate into the liquid which 
distributed for example, diamond powder, and performing ultrasonication etc. 
[0035] 

[Example] It cannot be overemphasized that it is not what limits the range of this invention to these examples hereafter although 
this invention is explained still in detail according to an example. 

[0036] By example 1 this invention, the tungsten board whose thickness is 5mm was used on 20mm square as a substrate. And a 
mean particle diameter is 50 micrometers. Using a tungsten, using an argon as thermal-spraying gas, a plasma metal spray is 
performed on the conditions of lOkW of outputs, and thickness is about 50 micrometers. Voidage formed 20% of 
thermal-spraying film. 

[0037] Next, it is 2 micrometers of mean particle diameters about this substrate. It was immersed in the alcohol which distributed 
the diamond particle, and supersonic oscillation was added for 1 5 minutes, and the thermal-spraying film on a substrate was 
damaged and processed. Next, DC plasma jet CVD system to which this invention persons developed this substrate (refer to 
JP,64-33096,A) It equips, CVD growth is performed and it is 50 micrometers in thickness to the thermal-spraying film front face 
on a substrate. The diamond film was formed. 

[0038] It is abbreviation when the adhesion intensity of a diamond film was measured about this sample. The fixture attached to 
the front face of a diamond film by two or more 100 kg/cm separated, and the right value was not able to be acquired. 
[0039] On the other hand, the diamond film was formed in the above-mentioned tungsten board by direct DC plasma jet CVD 
like the example 1 except having not performed formation of a thermal-spraying film, and ultrasonic blemish attachment 
processing. Adhesion force of the obtained diamond film It is two or less 1 .0 kg/cm, and it turns out that the adhesion force of a 
diamond film is improving sharply by this invention method. 

[0040] Inconel whose thickness is 5mm as a substrate in the example of two examples on 20mm square (nickel- 1 6 Cr-8Fe) It 
used. And a mean particle diameter is 5 micrometers as thermal- spraying material. Using molybdenum, using an argon as 
thermal-spraying gas, a plasma metal spray is performed on the conditions of lOkW of outputs, and thickness is about 50 
micrometers on a substrate. Voidage formed 15% of thermal-spraying film. 

[0041] Ultrasonic blemish attachment processing by the diamond particle is hereafter performed like an example 1, and thickness 
is 50 micrometers to the front face. The diamond film was formed. When the adhesion intensity of a diamond film was measured 
about this sample, it is 100 kg/cm2. It was above. On the other hand, other than having not performed formation of a 
thermal-spraying film, and ultrasonic blemish attachment processing, when it was going to form a direct diamond film in an 
Inconel like an example 2, membranes were not able to be formed. 
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[0042] Alumimium nitride whose thickness is 5mm as example 3 substrate on 20mm square (A1N) It used, next, this substrate 
top -- a plasma metal spray method - using - alumina SOmicrometer, Cu 30micrometer, and Ti 50micrometer from -- the 
becoming thermal-spraying film of three layers was formed In addition, the voidage of Ti film was 10%. 

[0043] Ultrasonic blemish attachment processing by the diamond particle is hereafter performed like an example 1, and thickness 
is 50 micrometers to the front face. When the diamond film was formed and the adhesion intensity of a diamond film was 
measured about this sample, it is 2kg [ 100 //cm ]. It was above. On the other hand, it is A1N like an example 3 except having not 
performed formation of a thermal-spraying film, and ultrasonic blemish attachment processing. Adhesion force at the time of 
forming a direct diamond film in a substrate It was two or less 1 .0 kg/cm. 

[0044] Using 20mm angle and Cu board with a thickness of 5mm as example 4 substrate, blast processing of the front face is 
carried out using a tungsten-carbide (WC) particle, and it is about 50 micrometers in thickness on it. The thermal-spraying film 
was formed in the plasma metal spray. As thermal-spraying powder, it is drawing 3 (B). It is 5 micrometers of mean particle 
diameters like. 50 micrometers of mean particle diameters which the molybdenum (Mo) particle is distributing in copper (Cu) 
The volume ratio of Mo was 50% using powder. Spray condition was lOkW of outputs in the atmosphere, using an argon as 
thermal-spraying gas. Next, the etching reagent for Cu (nitric-acid solution) is used, and it is about 2 micrometers only about Cu 
of a thermal-spraying film front face. It *********+ ec i } ^ as y[ 0 particle came oiit to the front face, it enlarged surface 
irregularity further. It is 2 micrometers of mean particle diameters about this. It dipped into the alcohol which distributed the 
diamond particle, and supersonic oscillation was added, damaged and processed for 15 minutes at the room temperature. DC 
plasma jet CVD system to which this invention persons developed the obtained substrate (refer to JP,64-33096,A) It equips and 
is thickness abbreviation to a front face. 100 micrometers The diamond film was covered. The covering conditions of a diamond 
film were set to 501. of hydrogen, min, 11. of methane and min, pressure 50Torr, 6kW of electric discharge outputs, and synthetic 
time Ihr. It is abbreviation when the adhesion intensity of a diamond film was measured about the sample obtained in the top. By 
two or more 200 kg/cm, the fixture attached to the front face of a diamond film peeled, and the right value was not able to be 
acquired. 

[0045] Exfoliating, while lowering a sample to a room temperature, and measuring adhesion intensity of the sample which made 
Cu board cover a direct diamond film like an example 4 except on the other hand having not performed etching and ultrasonic 
blemish attachment processing following thermal spraying of a plasma metal spray film and it was not even completed after film 
production. 

[0046] As example 5 substrate, an Inconel (nickel- 1 6 Cr-8Fe) with a 20mm angle and a thickness of 5mm, It is 5 micrometers of 
mean particle diameters as thermal-spraying material. WC particle 80vol% and 1 micrometer of mean particle diameters Co 
particle 50 micrometers of mean particle diameters which corned 20vol% Drawing 3 (C) It is made to be the same as that of an 
example 4 using powder as shown. 50 micrometers of thermal-spraying layers Co of after formation and a front face is 
********** ed md it ig a diamond film. 100 micrometers When it forms, the adhesion force The two or more 200 kg/cm 
diamond film was obtained. 

[0047] The diamond has not been produced when direct diamond film production was tried to the Inconel like the example 5 
except on the other hand having not performed etching and ultrasonic blemish attachment processing following a plasma metal 
spray and this. 

[0048] They are 20mm angle and molybdenum (Mo) with a thickness of 5mm as an example 6 ground substrate. A board is used 
and it is silicon carbide (SiC) about the front face. Blast processing was carried out using the particle. Blast conditions are grain 
size. 100 meshes, blast pressure 3 kg/cm2, and time were made into 10 minutes. Thus, it is 2 micrometers of mean particle 
diameters about the obtained blast processing substrate. It dipped into the alcohol which distributed the diamond particle, 
supersonic oscillation was added for 15 minutes, and it processed by damaging further. Next, DC plasma jet CVD system 
(JP,64-33096,A) to which this invention persons developed the obtained substrate previously is equipped, and it is thickness 
abbreviation to a substrate front face. 100 micrometers The diamond film was covered. 

[0049] It is abbreviation when the adhesion intensity of a diamond film was measured about this sample. By two or more 200 
kg/cm, the fixture attached to the front face of a diamond film separated, and the right value was not able to be acquired. 
[0050] On the other hand, the molybdenum (Mo) board was made to cover a direct diamond film like an example 6 except having 
not carried out blast processing and ultrasonic blemish attachment processing. After film production, the obtained sample 
exfoliated, while lowering the sample to the room temperature, and measuring adhesion intensity of it was not even completed 
[0051] v 

[Effect of the Invention] The adhesion intensity between a substrate and a diamond film by this invention so that clearly from the 
above explanation It is clear that the fixture's [ the tool or fixture ] which could obtain the two or more 100 kg/cm diamond coat, 
for example, covered the diamond with the application of this invention reinforcement 10 times the number of this is expectable 
from several times compared with the conventional thing. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the ** type view showing the cross-section structure of the diamond film which applied this invention. 
[Drawing 2] It is the ** type view showing the cross-section structure of the diamond film which applied the second mode of this 
invention. 

[Drawing 31 It is the drawing in which the state of the thermal-spraying powder used in the second mode of this invention is 
shown typically. 

[Drawing 4] It is the ** type view showing the cross-section structure of the diamond film which applied the third mode of this 
invention. 

[Description of Notations] 

1 — Substrate 

2 -- Thermal-spraying film 

3 — Diamond film 

4 Substrate 

5 Thermal-spraying film 

6 -- High-melting point thermal-spraying material (particle) 

7 - Low melting point thermal-spraying material (particle) 

8 — Diamond film 

9 - Substrate 

1 0 — Blast processing side 

1 1 — Diamond film 



[Translation done.] 



1 of 1 



5/16/03 5:06 PM 



http://www4jpdljpo.gojp/cgi-bin/tran_...2522%2520BGCOLOR%3D%2522lightyel!ow%2522 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The covering method of the diamond film characterized by for voidage forming 5 - 30% of thermal-spraying film as an 
interlayer on the processed substrate into which a diamond film is grown up, and carrying out the vapor growth of the diamond 
film on this interlayer. 

[Claim 2] The covering method of the diamond film according to claim 1 to which it processes by damaging on the 
thermal-spraying film of the aforementioned publication, and the vapor growth of the diamond film is carried out. 
[Claim 3] The covering method of a diamond film according to claim 1 that the thermal-spraying film of the aforementioned 
publication is constituted by taking multilayer structure. 

[Claim 4] The covering method of the diamond film characterized by preparing irregularity in the front face and carrying out the 
vapor growth of the diamond film on it by carrying out thermal spraying of the mixed-powder end of low melting point material 
and a refractory material on a processed substrate, and making a thermal-spraying film front face distribute the thermal-spraying 
material of a high-melting point in the shape of a particle. 

[Claim 5] The covering method of the diamond film according to claim 1 or 4 which carries out blast processing of the substrate 
front face, and raises the adhesion of a thermal-spraying film before the aforementioned thermal-spraying film formation. 
[Claim 6] The covering method of a diamond film according to claim 4 that only surface low melting point material removes only 
high-melting point material by etching, and enlarges surface irregularity further after formation of the aforementioned 
thermal-spraying film. 

[Claim 7] The covering method of the diamond film according to claim 4 or 5 to which the vapor growth of the diamond film is 
carried out after damaging and processing the front face and raising the karyogenesis density of a diamond after formation of the 
aforementioned thermal-spraying film. 

[Claim 8] The covering method of the diamond film characterized by carrying out blast processing of the front face of the 
processed substrate into which a diamond film is grown up, and making the blast processing side carry out gaseous-phase 
composition of the diamond film. 

[Claim 9] The covering method of a diamond film according to claim 8 that the blast powder used for the aforementioned blast 
processing is powder which made the main material a diamond, carbide, a nitride, charcoal nitrogen ghosts, and such mixture. 
[Claim 1 0] The covering method of a diamond film according to claim 8 or 9 of performing the vapor growth of a diamond after 
dipping the aforementioned processed substrate into the liquid which distributed diamond powder, giving vibration and giving a 
detailed blemish to a processed substrate front face. 
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(5!) imi 
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1 

mmm±izyj mammal ztm 

^yvrnmrnm. 
m. 

oMsvtfizmm Lxmi&nmmtzmMmmmz®. 

-eo±t^ -vt y km* h z k zimt 

[it*«5] msmwmmm\z. mm®*?? 
x bwmLxmtmmmizw &w*mixtt4m 

mcom&i s <i-2>mm4gMcr>y4**y 
wm ixn y Y<m3S&®&*±yft&*zy4 * 

^ymismsmzMrhzttmit-rzyj^y 

^^tvK. stmt. wm. strnmimw 
^yvwemmm. 

mmzmwtt:®. w^yvcrMttimzfim 
smsjat 9 \izwm?* y vmomwnm. 

[000 1] 

yvw&fflgmizmu mizmi«mi*gmjjx&. 
msg±£5m&&r4 \*y mzm&hnmz 
mt&> ^-f^yHfcuw (c> mmtox-h*). m 
myj^ymmzKi. t*y;&-x®gjiio.oookg 
/™?k±$<. ttzmmmsxxxMM tmmmiz 
®r<.z%,fflzMixt5 t ). *fc^^sfiaw-4 : eaB4 

18, 000a/sfc ffi«tt?K3SE^Tl6gtaf V *5rfc'<Dl#®t£ 
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[0002] zcotiib. z<n&R*wmLx&m<?>jm 
tfmtztix^z. mm. s^iSv^flifflLTK 
V)wm-'W hwmi'Sffl&m&o-T-j yrt i 
x<wmwmziix^z. 

i o o o 3 ] mmm^^mm Lx*m# 

m^cot-hisy? (Heat-sink) <7ymMk LTOflJffl 

mt^tLxa*). £tc : gw f &^zkzmmLxxv 
-*-mmmt'^<r)m{wmbt>tix^& . 

[0004] 

io im&mm m ^yvm&mkt Lx\±mm& 
fmt^itfmwbhzkimmM'ox'bi. mm 
Gffi&sxwnMiuiiim^^&nizmLKmiT$>& 

[0005] ztiizft u tm&is&izimy i7*y 
*• 

[0 00 6] V^oSrr^XVCVDffiteV 
*m£*)t£hV-XtixZ%MLXryX-?tt£-£. Z 

ti*imzixx^&m.m£6Ltizm< ztizx *)&m 

[0007] iJt. DCT^XVxi-yhCVDftiifg 

30 sttsgora*^*^ (ik ) tmcm. mt\f m ^ 
Tsjs^rt 2rffiK^t»» Ltivrnx-mmmmzHzT- 

ss^s^l. mtiihfrhz&yj^ymzimz 
ith-xmx'hz,. 

[0 008] mi&7)tta<. r^XvcvDStriOftJa 

[0009] wmm&±tzcvDmiz£ o^s^ 

X. 

%k'<7)ijmim*t>tix^z>. 

[ooio] -r&h*>. imaxryumTi*? yyxry 

■ ii-iM K (WC) ^Vf'ry ■ itj-fU KMoC) ^ 

50 ^mwtxws-fKnm^m-yx^hif^^mm 
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e>tiX^%\>\ 

[ooii] *3t, ®coumvim^)cvDmnm 
£&mti$im]&im<. zntmbizTmavwazw. 

[00 12] 

[|ffl«LJ: d fc-TSHS] fineLfciiO . C VD 
W.zX VW&m^£y4^>vm£irt: t )<7>l&g: 

ZtliTZ&&^lSLMLtiy 4 10 

fc:^ ttv HIS fc«gfc<7)®»;jj£|6j±$-£.& i fc £ 
[00 14] 

[l8ja&j»*-tSfe«xo^g] r-f * 

[0015] *3%HH{c^ttf . »E««ia«lhfcffial^*f 

[00 16] r4**yKll***S 

[0017] 

iimi *%m>m~<r>mm±m 1 fc^-t x 0 tzm&. 1 

(cc v DSt: i 0 ^ -V-t^ FK3 <7)T* 

[ 0 0 1 8] zzx. m%0>mtTii.¥®&mtffit>n 
mmzm^zi><r>x\ z^m^w^ms^iz^y^^ 40 

[oo 1 9] zzx\ mw$i%tz£ti\i. %$mtf5 
%x w%\^twm<mw&fjrr%xfm%T>Ji- 

^S&gtfffiTLT Lid ereif i L < 

[0020] »M82 ^jgj£i-sjgn«fc lx\± 

«*«J:<WtrC$>5* { . (Fe) % -vTA, 

(Ni) . a/ifrh (Co) , ?U-A (Cr) ftt'Sm 50 
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(c) tffl&Lxy4**y\ s &is&i,£.<*y$m»t> 
jSHttkbt^^Xxy (w) . *u 
/fy (Mo) ^fcW^fflv^tffg«ttJ:<^-V' ; E 

LTfiCu, Ti, Nb, AhOs , ZiOzZfotf&ZttfTZ 
[0 021 ] »Rk l/W-f-frtyFfcJRKBB 

< m%hm\£m^z>m£izim%m<r>ffijm 
Lx^^mmmLi^m^m^xmrnm^ 
mttufitf5*s-jg«rrsc:fc3&»*T'#s. zay 
m£iz®Mm-mx'%< mmnm&t'ttomizm 

a?: KMzimmmmxnyj y Y<r>tm 

£&Jg£l&Lti-6 Z t tfimTb-yX . JgWJS^^jlDt 
Lin 

[00223 m&?>ta< . ^mcom-mmxims. 
miz. waobzmtmizx vm&i. %<r>±xzy 
^^ymi&m-tiztizx*). z^m^^M 
<m^*^?4**yY*wm.. ry 
t-^mzx vy4**ymzTimmtmiizit& 

im?mzmwi't>}5iV3m£&tEt& x o t-t& z 
tx. mmfmmawazsmL. n^ryij-m^ 
imt>ti& xdtzLfc. i><nxhh . 
[0023] m2ii*m&m-(Dimiz x s^-v* 
yvwmmmnmmTFtitox. miz&^x. 4 

[00243 *m&m-(?>imTii. mmsmo 
[mtzyjttyvtfxv&tszttzx*). ryti-^h 

-5. ryx-?<7)m&mmLtimm^. 
tfffimt^xmmmtzmmL. ^zxmmm^L 
&tf~>xmtfB&2tLh. wmw^. mttcmt 

mb&Kfrmmim^attz <lx? t-tz t . 

[0025] *m$iz<7)Xo%$m&s:m&:L. mm 
xmMnwaffxz^mimzBi&t&x 0 tcLTtto 

£i^i§fciS3tu mim6m?mztmi!m7<?>® 
mizm.zit& z t x\ m}%mmz%& ttuz 

mXoizt^ffiXh. 

[0026] mzmmmm. m(M6mMtm& 
Mi. mtimtmz^i-yrizx'om&z.t. m 
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[oo27] tmmin tty K^ias^se (6oo 

itifcb&V^ JRS&IlifL**-**!! (Fe, Ni, Co, 

ffi^JBfcPfittflfcf. Al. Cu, Si, Nb, Ti, Mo, W, Si 
O2, AI2O3 , Zrffe. SiC . WC, Mo 2 C^CJ>l). 
[00 28]*g8m3m. 03<O(A) iZ^tXoiZ. & 

i&<. KsLh. 030(B) tejcTidt. m&tm 10 

fc (qg£ L Tr&EhP i 3: o T ^ 6 ffi*tf>:trtf\ 

HBR*»T«r<. iWS«S : 5r53ffliX{i'en£Lh^» 
f4£ffl^6.rfc*>T£6. 5gfcfl^?gaitt7tt£«4 
fcHtfffiT&Si:. a«4 £igWlB5i:W|g<9S?*tt 

[0029] m&comtkmtxo^ ms.4<mm^ 

7y*b!mt&Ztlz£-?T. WR4 tmWL5tco 20 
£»tt£ Jg£±lf & CI i: *»"C^ & . 
[0030] fflg#y>f^yF#j££Lfc<VU:o$r 
(mtl£. ^#$rBSLW^Fe, Ni, Co. Cr^) 

xo^^^yYim&Liz<^^mico±.izi > . $m 
^*®5iG8fc^f-^y Yb±z<m&*m0>i% 

£\ igSfllS:^ ^*yKfc^ttfifc<9lS<D£i®3i« 
T&S. 3r*J. JB»«J4-«J®rc«f< . fflJfc^ftffcO 30 

[0031] T>*~m&m>htzfrMiwmwm 

[0032] mi£nia< % *Btim=0mK&&BR 

mmt^Ah'iimLtimzyjttyvmfSL&zit 
zztT. yjttymzmLbvmtzit&Zitxo 

[0033] wtm&iKxrjx hwmbii. 40 
mcomimb Lxmmbm6Lbmm&.imv>z>ti 

££*TOfcLfcffi*. mz. Kfltfr>f*<SiC) ^y^ 

zryt-'U y (wc> ^fc'ojgfSBJBarcfflsaB 

mtz.0>7?x fjnaSr^ y FKfcfcgtcfcffl U 
ry*-5ft*tJ: 5 t-ra tot* 

6. ifc. :/?x D^^fflfc#A2;fafcfg 50 
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*vK««»£**M»"t. *ttMHHt£i«Lfc.Stf 
[0034] Ty#-^£iStf>£fc*£tt£tt£?BBt;: 

^Tb&a-cyjttyYtmmtmiz. m&m 

J£iWto&iStxr)$km'miW,zft'>X bfrttttw 

ktcio. m«.mm±.izmm:mmz>zbi)<x'Z 

[0035] 

[nst«ai] or. mifcWM&nxxmizmzmMtzm 
mt&#, *micomb&zhicrmmizmfet&i> 

[0036] Hfefi^l 

fyR^fflv*. *lt. wegtfsoju- ofyfx 

7-y*M\K WMffxbLXTArzfytmw ifcfJlOkW 

[0037] mz. z<mfc*¥im&2u* <wa\ 
K^xmizmmztoixm&knmmmvm 

XVvx »/ VDilS ( ^§3re64-33096f-^#BD 
tct£«U CVDjR^2:tTo-C*ISJi<Oj8»IS^iafc:e 
$50/xii o^^r*yHR*JB«Lfc. 
[00 38] ifcKflfcOkvtr-f^yKJBOWIHI 

[0039] ^»fiio?g^a^jg#feW(tJ&a 

tftttcfr^vmimm 1 k naitc lt . ±ia^ y 

^fytCIiD C 77X7y'i -/ b C V Dffifci 0 
1.0kg/c»2]3lTTifeO. ^affiSifefciO^ 

^y m<vsmji#jMtz[in±ix^hz. bim-> 
[0040] mm2 

(Ni-16Cr-8Fe) tJBV*. Wffib LT¥% 

SS^S/zb <?yE'J^ry*fflv\ SSt^rxtLTT^ 
=ff*JBv\ JB*10kW^fr-C7-5Xvig8tSrffV\ S 
«±t«$*^^i -C^$*«15%<0j§StlS$:Jg)«U 

[004 1] OT. SafcHlkHateLT^-f-VtyF 

50/zb cO^-Y'tyKKJr^Lfc. .IcO^fcoV^T 
^■VtyF»)flMHW*»eLfci:i*. 100kg/cn 
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[OO421HJ60B 

W8Lt UT20raift-Cff$* i 5iiiiD«omT^5-'>A(Al 

n) *jBi*fc. act. zcrmfiLtizT^x-mMmzm 

^XTl\s$1-5Qua, Cu 30jub, Ti 50jum *^^rSHS 
«0$»II£®J£L*:„ Ti^fiO^*{ilO%T-J>o 
fc. 10 
[0043] OT. IStWlfcHBfcLT^-lrtyF 

50um o^-ra^Kii&ffjKu zvwmz^xr 

a^tT*>^*»-5<:J^ill*t^3fc|^tt(cLT, A1N £ 
WcMWW ^ > KK2-»figL^^co?»*tt 1.0 

[OO44]HJfe0i4 

^ym^-AM f (wc> a^^fflv^-c^xhsa 
«u -e<o±t:^$*fj5o^B nmtmy-jxvmuz 

tlKLfc. }§»»*fcLT«, 03(B) coiofc:. ¥ 

m&5um WJ7t> (Mo) &?#I8 (Cu) 

ft LT ^£¥^850^1 ««**fflVK Mo<9ft«Jt»i 

sin x.yf-yT'U Mo&Wflffit;:aj.S ±o£LT\ ^ 
ffl<OBfl£i£lgfc:;*:#<Ut. £*i*TOB&2jm o*' 30 

•asm ffinaw^hi.. mvnamiK. 
wizmzm mum «r>f^>KK**aitfc. r>r 

■Y*^ FK0>S8ft&mi*S5O U -y HIViiiK * * V 1 
•J -y WIVmiu E^50Torr. JfcBa5^6kW. -&j£B$iai 
hrfc Lfc. i-CftfeflfctCHto^-r^-^EyHBO 

®mug*mfeLt:tz?>. # 2ookg/ci2ia±-c. r>r 

^yh'K^ffitoJt^i&^i^TL^v^ jEL 40 
[0045] r^XvjgwllcoigSf&tf fc:*:h.(c 
ttti£ftH4 fc LXCuWLtzW&yj y Kite 

fc. 

[OO4 6]HiS0il5 

mS.b LT\ 20mmft. J?$ 5mn?H ya*)V (Ni-16Cr- 
8Fe) . ffitmt LX¥im&5va OWCgff 80vol% 50 
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fc¥«J&gljum CDCogff 20vol%£jt&L*:¥^g 
50jiiii 03(C) t^t5tid^*^ffll\ HSfefll 
4kl^aifcLT. mtJKO/xa ^J£&. «9Co£x-y 

Ifc^jtf 2(X)kg/cm2m±^r>f-\' ; EyKJS* J #^^lJt. 
[0047] 7 7X~?fmmflZZtUz&<Ji y 

*VWib Zh74 «y KttKircd i art>ofc. 
[0048] 

TffiSKh LT20imft. ff$ 5bh£0 ; E'J7'x^ (Mo) « 
£ffiV\ -?"««ffi5:^^^S(SiC) ffF^JBV^T^ 

x®iix£7yxh>m&ig.z j ?-mm2un mr*-* 
hixf^WK^wm^imzm^Ltiiicryx^j 

x yhCVDJia (^fHie64-33096^^ffi) t^Bttt. 

lOOju. co^-V^yh'KSrSSL 

[0049] ^coafiKoV^T^-V^yKlSO^^ai 
&*mfcLt:kZ*>. lb 200kg/ci2JjUiT. r>f^> 

[0050]-*. r 5x hwmv&gfcmvwm 

y (Mo) «c«»r>f ^>KJR*lMIS*fc. #^>ii 
[0051 ] 

immm v±comw#i>*iit>t*%£oiz^ *m\ 
tio. mLkyj^ymtmnmmtf 100 

%hzbim^x-hh. 

m 1 1 xmizmi vr^i^y YW&wmmm: 
*tmmxt>&. 

[02] ^m^-tormz&mLizyA^yYWi 

[03 1 *m^-<mmm^hmm*<vmm: 
wmiz^-mmx-bh. 

[04 ] *nHgcoSH«®as:jaffl uzfj y vm 

1- msi 

2- mm 

3- yA^yvwk 



(6) 
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5- mm 9-m. 

6- mmmmt m?) lo-y^xHaus® 



l® l] [02] 




4- S* 

5- -J8HK 



[03] [04] 




